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Delayed biliary duct obstruction after orthotopic 
liver transplantation 
G. Martineau, M.D., Denver, Colo., K. A. Porter, M.D., London, England, J. Corman, M.D., 
B. Launois, M.D., G. T. Schroter, M.D., W. Palmer, M.D., C. W. Putnam, M.D., C. G. Groth, M.D., 
C. G. Halgrimson, M.D.,!. Penn, M.D., and T. E. Starzl, M.D., Ph.D., Denver, Colo. 
After orthotopic liver transplantation and biliary reconstruction by 
cholecystoduodenostomy, four of 40 patients developed delayed obstruction 
of the cystic duct . The recipients had the clinical syndrome of fulminating 
cholangitis with jaundice, fever, leukocytosis, toxemia, and bacteremia. All four 
patients died; of the four, two patients died despite late reoperation and 
re·establishment of bile drainage by choledochoenterostomy. In all four cases, a 
factor contributing to the biliary obstruction may have been infection of the 
extrahepatic biliary ducts with or without ulceration, and in three of the livers, 
there was evidence of infection of the ducts with CMV. If cholecystoduodenostomy 
is used in future cases, prompt re-exploration and conversion to choledochoenterostomy 
should be considered if the diagnosis of duct obstruction, cholangitis, and 
persistent bacteremia are made. 
From the Departments of Surgery and Pediatrics, University of Colorado School of Medicine 
and the Veterans Administration Hospital, Denver, and the Department of Pathology, 
St. Mary's Hospital and Medical School, London 
I N 0 U R institution, biliary duct recon-
struction after orthotopic liver transplanta-
tion has usually been employed with chole-
cystoduodenostomy after ligation of the graft 
distal common duct.4 After this type of re-
construction, chronic survival of both experi-
mental animals and man has been achieved. 
However, the present communication will 
present four examples of failure of chole-
cystoduodenostomy resulting from delayed 
obstruction of the cystic duct near its junc-
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tion with the common duct. In each instance, 
the result was death. Evidence will be pre-
sented that cytomegalovirus (CMV) infec-
tion of the extrahepatic biliary duct system 
may have contributed to these complications. 
METHODS 
The four patients underwent the liver re-
placement operation depicted in Fig. 1, A, in-
cluding cholecystoduodenostomy. They were 
all treated with a triple-drug regimen that 
included horse antilymphocyte globulin 
(ALG) and prednisone. The third agent for 
Patients 1 and 2 was azathioprine,4 and 
Patients 3 and 4 were treated instead with 
cyclophosphamide. 5 
The patients who developed cystic duct 
obstruction were aged 16 months, 14 years, 
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Fig. 1. Biliary duct reconstruction with cholecystoduodenostomy. A, Surgical technique. 
B, Operative cholangiogram in a patient who developed jaundice almost three months after 
orthotopic transplantation. In this case, obstruction was ruled out. 
Table I. Clinical features of four patients with posttransplantation biliary obstruction 
Postoperative 
jaundice recur- Maximum 
renee (days secondary bili- Remission of 
Case after trans- rubin rise secondary 
No. plantation) (mg. %) jaundice 
3 22 to 3 mg. % 
2 22 21.5 to 6 mg. % 
3 15 18 to 2.5 mg. % 
4 5 14.5 None 
16 years, and 11 years. Their primary diag-
noses were biliary atresia (Patients 1 and 3) 
and chronic aggressive hepatitis (Patients 2 
and 4). 
RESULTS 
Incidence of the complication. The four 
cystic duct obstructions occurred in the first 
44 consecutive liver transplantations. Since 
cholecystoduodenostomy had been performed 
in only 40 of the 44 recipients, the corrected 
incidence was 10 percent. 
The clinical syndrome. At the time of the 
original transplantation, all four homografts 
excreted bile which welled up in the gall-
bladder through the cystic duct. Good hepatic 
Postoperative 
Other survival 
Bacteremia infections ( days) 
Aerobacter- Pneumonitis 105 
Klebsiella; 
E . coli 
E. coli Pneumonitis 63 
E. coli None 46 
E. coli; Clos- None 31 
tridium per-
fringens 
function with clearing of pre-eXisting jaun-
dice continued during the early convalescence 
(Fig. 2). 
After 3 to 22 days, hyperbilirubinemia re-
curred, preceded by major increases in the 
alkaline phosphatase and accompanied by 
minor rises in the transaminases (Fig. 2). In 
each of the four cases, rejection was thought 
to be present and was treated with increased 
doses of prednisone (Fig. 2). In three of the 
four instances, there was some remission of 
the secondary jaundice (Fig. 2). This was 
initially interpreted as support for the diag-
nosis of rejection. 
All of the patients became remittently 
febrile with the onset of liver function aber-
B 
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BLOOD CULTURE 
TEMPERATURE 
(DC) 
WB.C 
(mm3 ) 30.000 
20,000 
10,000 
500 
PLATELET COUNT 400 
(x 103/mm3) 300 200 
100 
0 
100 
molqeolM~fk 80 
TIME (%) 60 
~o 
20 
SGOT-
0 
800 (LU.) 600 
SGPT ---- 400 
(LU) 200 
0 
500 
ALKALINE 400 
PHOSPHATASE 250 
(W) 100 
0 
BILIRUBIN 
30 
25 
(mg/IOO mil 20 
TOTAL - 15 
CONJUGATED---- 10 
HYDROCORTISONE 0 
500 mg 400 
PREDNISONE 300 200 (mg/day) 
C YCLOP HOS PHAMIDE, 
(mg/day) 
HORSE ALG 
HEPAT Ie 
TRANSPLANTATION 
AFTER 
CHOLEooeHO-
DUODENO STOMY 
Surgery 
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Fig. 2, The course of a 16-year-old recipient of a hepatic homograft (Patient 3). Although 
liver function was satisfactory initially, hyperbilirubinemia developed 15 days after operation, 
but receded slightly with intensification of immunosuppression. Systemic sepsis prompted re-
exploration, at which time a cholangiogram (Fig. 3, C) was obtained and biliary diversion 
was converted to choledochoduodenostomy. However, the child died of uncontrolled sepsis 
46 days after transplantation. 
r2.tions. Shortly after, bacteremia was de-
tected in multiple blood cultures (Fig. 2). 
The microorganisms were those indigenous 
to the gastrointestinal tract, being predomi-
nantly gram-negative pathogens (Table I). 
Once the bacteria appeared in the blood-
stream, blood cultures remained positive until 
death in spite of antimicrobial therapy. The 
patients appeared toxic with marked tachy-
cardia accompanying the fever spikes. Leuko-
cytosis (as high as 50,000 per cubic milli-
meter) and thrombocytopenia (as low as 
5,000 per cubic millimeter) were invariably 
noted (Fig. 2). 
Each patient had several liver scans. In 
Patient 1, partial gangrene of the right he-
Volume 72 
Number 4 
A 
Duodenotomy 
Cholecyslcduodenoslomy 
B. 
Delayed biliary duct obst?'uction 607 
Stomach 
Fig. 3. Cholangiography of hepatic homograft. A and B, Techn ique of dye injection through 
a duodenotomy and the anastomosis. C, Obstructed duct sys tem in Patient 3. 
Table II. Pathological features of four obstructed hepatic homografts* 
Gallbladder and 
Lioer cystic duct 
H epatic I Intra· cytomeg'l 
I I 
Cytomeg-
Case duct hepatic I Ch~lai1- alooiral Re- Chole- alooiral 
No. dilatation abscesses g~tlp lesiou jcclion Vascular supply cystitis lesions 
++++ :t ... Right hepatic artery +++ 
-
thrombosed 
2 ++++ + :t + Normal +J. 
-1 ++t 
3 ++++ + +++ :t Normal + +t 
4 ++++ + ++ ++ Normal ++++ +++ 
*Grading System: - , none ; ±) minimal; +, mild; ++, moderate; +++, advanced ; and ++++, severe. 
tSpecimen s obt.a ined at reopcratio n. 
patic lobe occurred after thrombosis of the 
right hepatic artery; the necrotic area did 
not pick up the technetium isotope. The 
other three homografts had minor abnormali-
ties but not in any distinctive pattern. 
Efforts at surgical correction. In Patients 
2 and 3, a re-exploratory operation was per-
formed. By insertion of a balloon catheter into 
the gallbladder (Fig. 3, A and B), the duct 
system was re-evaluated. Although the gall-
bladder and cystic duct were collapsed, the 
common duct and the intrahepa tic ducts 
were dilated (Fig. 3, C). The liver had mul-
tiple soft a reas which proved upon aspiration 
to contain a bacteria-laden thin fluid. The 
gallbladder was removed, and choledocho-
duodenos tomy was performed . After opera-
tion, there were falls in the bilirubin (Fig. 2) , 
but both patients died of uncontrolled sep-
sis. 
Pathologic observations. At autopsy from 
31 to 105 days after transplantation, there 
was a chalklike, crumbly debris which formed 
casts in some of the dilated intrahepatic ducts 
of all four livers (Table II ). The cystic ducts 
were small in Patients 1 and 4, similar to the 
findings previously demonstrated at reopera-
tion in Patients 2 and 3. 
Patient 1 had a complete thrombosis of the 
right hepatic artery with consequent gan-
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Fig. 4. Obstructed cystic duc ts of hepatic allografts in Patients 2 (A) and 4 (B). The wall 
(W) of each duct is lined by swollen epithelial cells which contain cytomegaloviral inclusions. 
Some similar cells lie free in the lumen (L) of each duct. (Hematoxylin and eosin. x900.) 
grene of the right lobe of the liver (Table II ) . 
In Patien t 4, an abscess of the right hepaLic 
lobe, which was in free communication with 
the dilated right main hepatic duct, had 
ruptured through the liver into the sub-
phrenic space. 
At the time of reoperation or at autopsy, 
bits of gallbladder were obtained. Histo-
pathological evidence of chronic cholecystitis 
was found in three of the four gallbladders 
(Table II) . There was widespread ulceration 
of the lining epithelium in Patients 1 and 4.-
and focal ulceration in Patient 3. These three 
gallbladders also showed infiltration of the 
submucosa by mononuclear cells and poly-
morphonuclear leukocytes and replacement 
of muscle by fibrous tissue. Intranuclear in-
clusions resembling those produced by cyto-
megalovirus (CMV) were present in many 
of the mucosal epithelial, submucosal endo-
thelial, and connective tissue cells of the 
cystic ducts and gallbladders from Patients 
2, 3, and 4 (Fig. 4 ) . Groups of enlarged 
virus-infected cells that had been shed were 
present on the gallbladder and duct mucosal 
surfaces and in the lumens. 
The liver homografts from Patients 1, 3, 
and 4 showed clear evidence of large biliary 
duct obstruction. The portal tracts were en-
larged and were lightly infiltrated with mono-
nuclear cells and polymorphonuclear leuko-
cytes . There was proliferation of small bile 
ducts and ductules. The ducts were dilated 
and some contained inspissated bile. Bile 
lakes were present in Patients 1 and 3. Centri-
lobular cholestasis was marked in Patient 1 
and slight in Patients 2 and 3. There was 
marked chronic cholangitis in Patients 3 and 
4. Cells with CMV-like intranuclear inclu-
sions were present in the hepatic homografts 
of Patients 2, 3, and 4. None of the homo-
grafts showed clear evidence of past or active 
rejection, although IgM and Cig were pres-
ent in some of the vein walls of the graft in 
Patient l. 
Many cytomegalic inclusion cells were 
present in the alveolar epithelium of the 
lungs of Patients 2, 3, and 4 at autopsy, and 
in some of the hepatocytes and bile duct 
epithelial cells of the liver removed at the 
time of hepatic transplantation from Patient 
2. 
Viral studies. CMV was isolated from the 
liver homografts, and several other tissues 
obtained at autopsy from Patients 2, 3, and 
4. In Pa tient 2, the virus was also cultured 
from the patient's own liver which had been 
removed two months previously. Typical 
intranuclear and intracytoplasmic virus par-
ticles were found on electron microscopic 
study of cytomegalic cells from some of these 
tissues. 
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DISCUSSION 
Extrahepatic biliary obstruction after or-
thotopic liver transplantation has been noted 
before, but it usually resulted from technical 
errors or from the recurrence of malignancy! 
Delayed cystic duct obstruction of the kind 
herein reported has been described' in only 
one patient, the same child (OT 12) as 
Patient 1. Three more examples have now 
been encountered, giving an incidence of 10 
percent in our series for this lethal complica-
tion. 
In each of the four instances, bile drainage 
seemed satisfactory at the time of operation, 
and, furthermore, it was free enough to per-
mit clearing of pre-existing hyperbilirubine-
mia during the initial convalescence. Then, 
3 to 22 days postoperatively, jaundice deep-
ened. Rejection was diagnosed and treated 
with increased doses of prednisone. 
The diagnosis of rejection seemed sup-
ported in three of the four cases by the 
partial reversal of the secondary hyperbili-
rubinemia. Nevertheless, even these three 
patients continued to have low-grade jaun-
dice. All four recipients became febrile and 
developed bacteremia and leukocytosis. The 
clinical picture of life-threatening cholangitis 
was now complete. All of the recipients even-
tually died from intrahepatic and systemic 
sepsis; two pa tien ts died in spi te of reopera-
tion and secondary construction of a chole-
dochoduodenostomy. In the latter two pa-
tients, the provision of adequate biliary 
drainage was too late since multiple foci of 
infection within the liver were already well 
established. At either autopsy or reoperation, 
the intrahepatic ducts and common ducts of 
the four homografts had become remarkably 
dilated and filled with bile and a soft chalk-
like debris. There was collapse of the cystic 
duct and gallbladder. 
The etiology of the biliary obstruction 
probably involved other factors than simple 
positional distortion at or near the junction 
of the common and cystic ducts, since the 
mechanical arrangement in each case was 
initially satisfactory for bile drainage. It is 
possible that acute rejection played a pre-
cipitating role with swelling and consequent 
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occlusion of the cystic duct lumen particu-
larly very early in convalescence. 'With par-
tial reversal of the process, as seemed to have 
been achieved in three of the four patients 
by intensified immunosuppression, bile flow 
through the cholecystoduodenostomy could 
have resumed, although suboptimally. How-
ever, in the specimens examined at reopera-
tion or au topsy, there was no real evidence to 
indict present or past rejection in the etiology 
of the delayed obstruction. 
In contrast, the development of chole-
cystitis or viral inclusion disease in the homo-
graft gallbladder could have been a factor 
particularly after the first few weeks. One or 
both lesions were present in the gallbladders 
of each of the four cases. In one patient, 
there was evidence that the cytomegalic dis-
ease was established before hepatic trans-
plantation. The viral infection might have 
been particularly significant because, recently, 
it has been shown that infection with a 
Papovavirus of the epithelial cells lining a 
homograft ureter can produce obstruction. 2 
The obstruction in cases of ei ther renal or 
hepatic homografts could presumably be 
secondary to the kind of ulceration with or 
without healing that CMV can produce in 
the urinary or gastrointestinal tracts3 or by 
the shedding of swollen cells containing intra-
nuclear viral inclusions which woule! contrib-
ute to the obstructing debris. Whatever the 
exact mechanism, the small cystic duct would 
be preferentially susceptible to the mechan-
ical consequences of all these events. 
One way to minimize biliary obstruction 
of the kind documented in this report would 
be to abandon cholecystoduodenostomy as the 
primary means of biliary reconstruction and, 
instead, to employ one of the standard tech-
niques of common duct anastomosis com-
bined with cholecystectomy. Unfortunately, 
the methods employing the common duct 
have also carried a high risk after liver trans-
plantation, mainly because of anastomotic 
leak. 1 ,4 Moreover, a secondary operation to 
correct such a leak provides limited options, 
since the prior removal of the gallbladder 
eliminates the possibility of delayed chole-
cystoenterostomy. Finally, the use of the com-
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mon duct for anastomosis would not pre-
clude obstruction secondary to infestation b~D 
CMV. If this virus proved to have an im-
portant causal relationship to duct obstruc-
tion, a more sensible approach would be to 
consider antiviral treatment as, for example, 
with cytosine arabinoside. Under immuno-
suppreosion, it is known that a very high 
percentage of whole organ recipients are 
chronic carriers of CMV although until re-
cently there has been little evidence that this 
virus callses important sequelae. 
It is our present view that cholecystoduo-
denostomy is still the safest way to r~con­
struct the biliary system initially after liver 
transplantation , since the procedure can be 
done without internal stents or drainage and 
because it burns no anatomic bridges if re-
operation becomes necessary. However, with 
cholecystoduodenostomy, there must be a 
firm commitment to perform are-exploratory 
operation for very specific indications. These 
indications consist essentially of the clinical 
features of cholangitis, including evidence 
of obstruction, a septic course, and, above 
all , persistent bacteremia. The first two of 
these findings can be seen with simple re-
jection, but continuous bacteremia should 
raise the highest suspicion of a surgically 
correctible complication. At operation, the 
Surg ery 
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cholecystoduodenostomy could then be con-
verted to choledochoenterostomy if warranted 
by the findings of transduodenal cholangiog-
raphy. In two of the presently reported cases, 
the significance of the bacteremia was not 
appreciated until autopsy, and in the other 
two corrective surg~ry was delayed so long 
that all hope of success was lost. 
We wish to thank Dr. Syl via D. Gardner of the 
Virus Reference Laboratory , Central Public 
Health Laboratory, Colindale Ave., London, for 
kindly carrying ou t the viru s isolation studies. 
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